**Abstract**

Actigraphy has been used to assess sleep wake cycles for over 20 years. Recently, various wearable activity trackers that are synced wirelessly to smartphone are commonly used to promote health by general population. The purpose of this study was to evaluate the reliability and validity of wearable activity tracker (Fitbit charge HR) for sleep evaluation and circadian rhythm measurement compared to actigraphy (Actiwatch 2). We compared wearable activity tracker and actigraphy for sleep and activity variables and circadian rhythm. 16 healthy adults wore Fitbit charge HR and Actiwatch 2 simultaneously on the same wrist. Also, participants went about their daily life and recorded sleep log during a 14-day period. The validity was assessed by comparing the output using Wilcoxon signed rank tests and Spearman's correlation. For sleep variables, both sleep start time (r=0.869, p\<0.001) and sleep duration (r=0.918, p\<0.001) are highly correlated between the two devices. However, Fitbit charge HR tends to overestimate sleep duration compared to actigraphy (mean±SD 409.7 ± 97.6 vs 387.3 ± 98.3). Although activity score showed low correlation between the two devices, period (r=0.800, p\<0.001) and acrophase (r=0.980, p\<0.001) of the circadian rhythm using Cosinor analysis are highly correlated. Fitbit charge HR showed strong validity for measurement of sleep variables and estimation of circadian rhythm. The results suggest that Fitbit charge HR can be used alternatively to measure sleep and circadian rhythm for psychiatric disorders, especially mood disorders.
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